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JP,2002-319430,A [CLAIMS] 
* NOTICES * 



Page 1 of 1 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery characterized by containing 1,3, 2-dioxa thio run -2, 2- 
dioxide, or this derivative in said nonaqueous electrolyte in a nonaqueous electrolyte rechargeable battery equipped 
with a positive electrode, a negative electrode, and nonaqueous electrolyte. 

[Claim 2] The nonaqueous electrolyte rechargeable battery characterized by containing 1 and 3 -propane JIORUSAI 
click sulfate or this derivative in said nonaqueous electrolyte in a nonaqueous electrolyte rechargeable battery equipped 
with a positive electrode, a negative electrode, and nonaqueous electrolyte. 



[Translation done.] 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electrolyte rechargeable battery. 
[0002] 

[Description of the Prior Art] The electrolytic solution made to dissolve the supporting electrolyte of LiPF6 or LiBF4 
grade in the mixed stock solvent of solvents of a high dielectric constant, such as ethylene carbonate (EC) and . 
propylene carbonate, and hypoviscosity solvents, such as diethyl carbonate (DEC), generally js used for the 
nonaqueous electrolyte rechargeable battery. By using solvents with comparatively small molecular weight, such as 
methylethyl carbonate (MEC) and dimethyl carbonate (DMC), especially for a hypoviscosity solvent, it is known that 
the discharge engine performance in low temperature will become good. 

[0003] However, if left to an elevated temperature 60 degrees C or more by the nonaqueous electrolyte rechargeable 
battery which used the solvent with comparatively small molecular weight, a negative electrode and the electrolytic 
solution react, the coat of a lithium compound will be generated or degradation of the electrolytic solution etc. will 
advance. For this reason, there is a problem that discharge capacity falls. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is completed based on the above situations, and it aims at 
raising the engine performance at the time of being left by the nonaqueous electrolyte rechargeable battery under an 
elevated temperature. 
[0005] 

[Means for Solving the Problem] this invention person etc. repeated research wholeheartedly that the nonaqueous 
electrolyte rechargeable battery which can solve this trouble should be developed. Consequently, by containing 1, 3, 2- 
dioxa thio run -2, 2-dioxide, this derivative or 1, and 3 -propane JIORUSAI click sulfate or this^^vafrveT^ 
nonaqueous electroiyl^Tlrfhrds out that the engine performance at the time of being left under an elevated temperature 
improves, and came to complete this invention. 

[0006] That is, invention of claim 1 is characterized by containing 1, 3, 2-dioxa thio run -2, 2-dioxide, or this derivative 
in said nonaqueous electrolyte in a nonaqueous electrolyte rechargeable battery equipped with a positive electrode, a 
negative electrode, and nonaqueous electrolyte. 

[0007] Invention of claim 2 is characterized by containing 1 and 3-propane JIORUSAI click sulfate or this derivative in 
said nonaqueous electrolyte in a nonaqueous electrolyte rechargeable battery equipped with a positive electrode, a 
negative electrode, and nonaqueous electrolyte. 
[0008] 

[Embodiment of the Invention] It is not limited especially as positive aptive material used for this invention. A well- 
known lithium content compound metallic oxide, Namely, the cobalt oxide containing a lithium, the manganic acid 
ghost containing a lithium, It will not be limited especially if it is the nickel oxides containing a lithium or these 
multiple oxides, and mixture, for example, as a compound which makes a subject the lithium transition-metals multiple 
oxide which has the basic structure expressed with LiM02 (however, M transition metals more than a kind) It is also 
possible for LiCo02 and LiNi02 to be mentioned and to use these multiple oxides, such as LiMn04, LiMn 204, and 
LiMyMn2-y04 (M=Cr, Co, nickel), or mixture. Especially when the compound which makes a subject the lithium 
transition-metals multiple oxide which has the basic structure expressed with LiM02 (however, M transition metals 
more than a kind) is used, it is desirable to use it from the height of discharge voltage, choosing from Co, nickel, and 
Mn as transition metals M. 

[0009] Especially as a negative-electrode active material, it is not limited, for example, is independent in carbonaceous 
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ingredients, such as well-known corks, glassy carbon, graphite, nongraphic zing carbon, pyrolytic carbon, and a carbon 
fiber, or a metal lithium, a lithium alloy, the poly acene, etc., or although two or more sorts can be mixed and used, it is 
desirable to use a carbonaceous ingredient from the height of safety especially. 

[0010] As nonaqueous electrolyte of this invention, either nonaqueous electrolyte or a solid electrolyte can be used. 
Especially when using nonaqueous electrolyte, it is not limited, for example, the mixed solvent of ethylene carbonate 
and methylethyl carbonate or the mixed solvent of ethylene carbonate and dimethyl carbonate is used. To said mixed 
solvent, propylene carbonate, butylene carbonate, Vinylene carbonate, trifluoro propylene carbonate, gamma- 
butyrolactone, 2-methyl-gamma-butyl lactone, acetyl-gamma-butyrolactone, gamma-valerolactone, a sulfolane, 1, 2- 
dimethoxyethane, 1, 2-diethoxy ethane, A tetrahydrofuran, 2-methyl tetrahydrofuran, the 3-methyl -1, 3-dioxolane, 
Methyl acetate, ethyl acetate, methyl propionate, ethyl propionate, It may be independent, or dimethyl carbonate, 
diethyl carbonate, methylethyl carbonate, dipropyl carbonate, methylpropyl carbonate, ethyl isopropyl carbonate, two 
or more sorts of dibutyl carbonate, etc. may be used, and this may be mixed and used. 

[001 1] especially the electrolyte salt as a solute of nonaqueous electrolyte is limited — not having — for example, 
LiC104, LiAsF6, LiPF6, LiBF4, UCF3S03, LiCF3CF2S03, and LiCF3CF2CF2 - S03, LiN (CF3S02)2, and LiN 
(C2F5S02) <SUB> 2 grade - independent - or two or more sorts can be mixed and used. It is desirable to use LiPF6 
especially as an electrolyte salt. 

[0012] As a solid electrolyte, an inorganic solid electrolyte and a polymer solid electrolyte can be used. 
[0013] 1 used in this invention, 3, 2-dioxa thio run -2, 2-dioxide, or this derivative is shown by the general formula (I), 
and 1 and 3 -propane JIORUSAI click sulfate or this derivative is shown by the general formula (II). 
JFormula 1] 



[Formula 2] 



(D 




(n) 



[0014] Here, congener or hydrogen of a different kind, the alkyl group of carbon numbers 1-6 or an alkoxy group, the 
aryl group of the nucleus carbon numbers 6-18, a vinyl group, the amino group, a nitro group, a hydroxyl group, a 
cyano group, a formyl group, a carboxyl group, a thiol group, or a halogen radical is shown by the inside R1-R6 of a 
formula (I) and R1-R4, or a formula (II), respectively. In addition, when all R1-R4 are hydrogen by the formula (I), it 
becomes 1, 3, 2-dioxa thio run -2, and 2-dioxide, and when all R1-R6 are hydrogen by the formula (II), it becomes 1 
and 3 -propane JIORUSAI click sulfate. As an alkyl group of carbon numbers 1-6, for example A methyl group, an 
ethyl group, n-propyl group, an isopropyl group, n-butyl, sec-butyl, tert-butyl, n-pentyl radical, n-hexyl group, etc. are 
suitable. As an alkoxy group of carbon numbers 1-6 For example, a methoxy group, an ethoxy radical, n-propoxy 
group, an isopropoxy group, an n-butoxy radical, a sec-butoxy radical, a tert-butoxy radical, n-pentoxy radical, n- 
HEKISOKISHI radical, etc. are suitable. 

[0015] As an aryl group of the nucleus carbon numbers 6-18, a phenyl group, a naphthyl group, an anthranil, a phenan 
thrill radical, a biphenyl radical, etc. may be mentioned, and these may be permuted by the alkyl group or alkoxy group 
of carbon numbers 1-6, for example. Moreover, although the amino group is expressed with -NR seven R8, it is 
suitable for it that R7 and R8 are the alkyl groups or phenyl groups of hydrogen and carbon numbers 1-6, respectively. 
Although a carboxyl group is expressed with -COR9, it is suitable for it that R9 is the alkyl group of carbon numbers 1- 
6, an alkoxy group, or a phenyl group. Although a thiol group is expressed with -SR10, it is suitable for it that R10 is 
the alkyl group or phenyl group of hydrogen and carbon numbers 1-6. It is suitable for a halogen radical that they are a 
fluorine, chlorine, a bromine, or iodine. 

[0016] Specifically as a 1 of this invention, 3, 2-dioxa thio run -2, 2-dioxide derivative, 1, and 3 -propane JIORUSAI 



http ://www4. i pdl .ncipi .go.j p/cgi -bin/tran_web_cgi_ejj e 



1/10/2007 



JP,2002-3 J 9430, A [DETAILED DESCRIPTION] Page 3 of 7 

click sulfate derivative, it is dimethyl. - They are 1, 3, 2-dioxa thio run -4, 5-dicarboxy RATO 2, 2-dioxide, and 
diisopropyl. - 1, 3, 2-dioxa thio run -4, 5-dicarboxy RATO 2, 2-dioxide, etc. are mentioned. In addition, as for 1 
contained in nonaqueous electrolyte, 3, 2-dioxa thio run -2, 2-dioxide or this derivative, 1, and 3-propane JIORUSAI 
click sulfate, or this derivative, a kind may also combine two or more sorts. 

[0017] Although especially the addition of these compounds is not limited, it is less than [ 10wt% ] preferably to 
nonaqueous electrolyte, and less than [ 5wt% ] is more preferably good. It is because there is a possibility that the 
increased thickness of a nonaqueous electrolyte rechargeable battery may become large when it adds more mostly than 
10wt(s)%. moreover, an addition since these compounds are expensive - less than [ 10wt% ] — less than [ 5wt% ] is 
more preferably good, however - in order to control an addition - more than 0.01 wt% - more than 0.1 wt% is good 
preferably. 

[0018] Moreover, as a separator of the nonaqueous electrolyte cell concerning this invention, textile fabrics, a 
nonwoven fabric, the synthetic-resin fine porosity film, etc. can be used, and the synthetic-resin fine porosity film can 
use suitably especially. Polyolefine system fine porosity film, such as polyethylene and fine porosity film made from 
polypropylene, or fine porosity film that compounded these, is suitably used in respect of thickness, film reinforcement, 
membrane resistance, etc. especially. 

[0019] It can also be made to serve as a separator by furthermore using solid electrolytes, such as a solid polymer 
electrolyte. In this case, it may carry out as a solid polymer electrolyte using the porous solid polymer electrolyte film 
etc., and a solid polymer electrolyte may be made to contain the electrolytic solution further. 

[0020] In addition, the shape of cylindrical, a square shape, and a sheet, a laminating mold, a coin mold, the pin mold 
of the nonaqueous electrolyte rechargeable battery of this invention, etc. are usable to anything, and there is especially 
no constraint in a configuration. 
[0021] 

[Example] Hereafter, although the example of this invention is shown, this invention is not limited to this. 
[0022] Drawing 1 is the outline sectional view of the square shape nonaqueous electrolyte rechargeable battery used for 
this example, the positive electrode with which this square shape nonaqueous-electrolyte rechargeable battery 1 uses 
occlusion and the matter to emit as a component for a lithium ion at an aluminum charge collector - the positive 
electrode 3 which comes to apply a mixture, and the negative electrode which uses occlusion and the matter to emit as a 
component for a lithium ion at a copper charge collector — it comes to contain the flat volume-like electrode group 2 
around which the negative electrode 4 which comes to apply a mixture was wound through the separator 5, and the 
nonaqueous electrolyte containing an electrolyte salt in a cell case 6. 

[0023] The cell lid which formed the relief valve 8 is attached in the cell case 6 by laser welding, the positive-electrode 
terminal 10 is connected with a positive electrode 3 through the positive-electrode lead 11, and the negative electrode 4 
is electrically connected with the wall of the cell case 6 by contact. 

[0024] a positive electrode -.mixed the LiCoO290 weig ht section of an active material, the acetylene black 5 weight 
section of electric conduction mafeitalTand the polyvinylidene fluoride 5 weight section of a binder, and add a N- 
methyl-2-pyrrolidone suitably, it was made to distribute, and the mixture prepared the slurry. After making an 
aluminum charge collector with a thickness of 20 microns apply and dry this slurry to homogeneity, the positive 
electrode 3 was produced by carrying out compression molding by the roll press. 

[0025] a negative electrode - mixed the scale- like graphite 90 we ight section and the polyvinylidene fluoride 10 
weight section, and add a N-methyl-2-pyrrolidone suitably, it was made to distribute, and the mixture prepared the 
slurry. After making the copper charge collector of thickness 10 kuron apply and dry this slurry to homogeneity, the 
negative electrode 4 was produced by carrying out compression molding by the roll press. 
[0026] The fine porosity polyethylene film with a thickness of 25 microns was used for the separator 5. 
[0027] The square shape nonaqueous electrolyte rechargeable battery with width of face of 30mm, a height [ of 
48mm ], and a thickness of 4.15mm was produced by rated capacity 600mAh using the above-mentioned component. 
[0028] It prepared as the following example and the example of a comparison, using nonaqueous electrolyte as 
nonaqueous electrolyte. 

[0029] <Example 1> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume ratio 30:70, and 
LiPF6 [ 1.2 mols / /] was dissolved in this solution 1. 1, 3, 2-dioxa thio run -2, and 2-dioxide (sigma Aldrich, Inc. make) 
which are further shown in this solution by the formula (III) as an additive - 0.5wt(s)% - the addition dissolution was 
carried out and it considered as the electrolytic solution. 
[Formula 3] 
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[0030] <an example 2> — 1, 3, 2-dioxa thio run -2, and 2-dioxide - 1.0wt(s)% the electrolytic solution was prepared 
like the example 1 except having carried out the addition dissolution. 

[0031] <an example 3> — 1, 3, 2-dioxa thio run -2, and 2-dioxide ~ 2.5wt(s)% - the electrolytic solution was prepared 
like the example 1 except having carried out the addition dissolution. 

[0032] <Example 4> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume ratio 30:70, and 
LiPF6 [ 1.2 mols / /] was dissolved in this solution 1. 1 and 3-propane JIORUSAI click sulfate (sigma Aldrich, Inc. 
make) further shown in this solution by the formula (IV) as an additive - 0.5wt(s)% - the addition dissolution was 
carried out and it considered as the electrolytic solution. 
[Formula 4] 



[0033] the < example 5> 1 and 3-propane JIORUSAI click sulfate - 1.0wt(s)% - the electrolytic solution was prepared 
like the example 4 except having carried out the addition dissolution. 

[0034] the < example 6> 1 and 3-propane JIORUSAI click sulfate - 2.5wt(s)% - the electrolytic solution was prepared 
like the example 4 except having carried out the addition dissolution. 

[0035] <Example 1 of comparison> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume 
ratio 30:70, and what dissolved LiPF6 [ 1.2 mols //] in this solution 1. was used as the electrolytic solution. 
[0036] <Example 2 of comparison> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume 
ratio 30:70, and LiPF6 [ 1.2 mols / /] was dissolved in this solution 1. the 1, 3, and 2-dioxa thio run-2-oxide (sigma 
ARUDO rich incorporated company make) further shown in this solution by the formula (V) as an additive - 0.5wt 
(s)% — the addition dissolution was carried out and it considered as the electrolytic solution. 



[0037] <the example 3 of a comparison> 1, 3, and 2-dioxa thio run-2-oxide - 1.0wt(s)% - the electrolytic solution 

was prepared like the example 2 of a comparison except having carried out the addition dissolution. 

[0038] <the example 4 of a comparison> — 1, 3, and 2-dioxa thio run-2-oxide - 2.5wt(s)% — the electrolytic solution 

was prepared like the example 2 of a comparison except having carried out the addition dissolution. 

[0039] <Example 5 of comparison> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume 

ratio 30:70, and LiPF6 [ 1 .2 mols / /] was dissolved in this solution 1. the tetrahydrothiophene 1 and 1-dioxide (the 

Kanto chemistry incorporated company make) which are further shown in this solution by the formula (VI) as an 

additive - 0.5wt(s)% - the addition dissolution was carried out and it considered as the electrolytic solution. 




(IV) 




ii 

o 




ormula 6] 



(VI) 



[0040] <example 6 of comparison> tetrahydrothiophene 1, and 1-dioxide — 1.0wt(s)% — the electrolytic solution was 
prepared like the example 5 of a comparison except having carried out the addition dissolution. 
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[0041] <example 7 of comparison> tetrahydrothiophene 1, and 1-dioxide - 2.5wt(s)% - the electrolytic solution was 
prepared like the example 5 of a comparison except having carried out the addition dissolution. 
[0042] <Example 8 of comparison> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume 
ratio 30:70, and LiPF6 [ 1.2 mols //] was dissolved in this solution 1. 1 and 3-propane sultone (the Kanto chemistry 
incorporated company make) further shown in this solution by the formula (VII) as an additive - 0.5wt(s)% - the 
addition dissolution was carried out and it considered as the electrolytic solution. 



[0043] the example 9> 1 of < comparison, and 3-propane sultone -- 1.0wt(s)% - the electrolytic solution was prepared 
like the example 8 of a comparison except having carried out the addition dissolution. 

[0044] the example 10> 1 of < comparison, and 3-propane sultone - 2.5wt(s)% - the electrolytic solution was 
prepared like the example 8 of a comparison except having carried out the addition dissolution. 
[0045] <Example 1 1 of comparison> ethylene carbonate (EC) and diethyl carbonate (DEC) were mixed by the volume 
ratio 30:70, and LiPF6 [ 1.2 mols //] was dissolved in this solution 1. 1 and 4-butane sultone (the Kanto chemistry 
incorporated company make) further shown in this solution by the formula (VIII) as an additive - 0.5wt(s)% - the 
addition dissolution was carried out and it considered as the electrolytic solution. 
[Formula 8] 



[0046] the example 12> 1 of < comparison, and 4-butane sultone - 1.0wt(s)% ~ the electrolytic solution was prepared 
like the example 1 1 of a comparison except having carried out the addition dissolution. 

[0047] the example 13> 1 of < comparison, and 4-butane sultone — 2.5wt(s)% ~ the electrolytic solution was prepared 
like the example 1 1 of a comparison except having carried out the addition dissolution. 

[0048] (Elevated-temperature shelf test) After performing constant current constant-potential charge (initial charge) of 
4.2V for the nonaqueous electrolyte rechargeable battery of examples 1-6 and the examples 1-13 of a comparison 
which used the above-mentioned electrolytic solution with 25 degrees C and 1C current for 3 hours, constant-current 
discharge was performed to 2.5V with the current density of 1C, and the capacity before neglect was measured. 
[0049] Constant current constant-potential charge of 4.2V was again performed to the nonaqueous electrolyte 
rechargeable battery with 25 degrees C and 1C current after discharge for 3 hours. And the nonaqueous electrolyte 
rechargeable battery was left for 28 days at 60 degrees C. And after making a cell cool to 25 degrees C, it discharged to 
2.5V with 1C current density. Next, constant current constant-potential charge of 4.2V was again performed with 25 
degrees C and 1C current for 3 hours, constant-current discharge was carried out to 2.5V with the current density of 1C 
after that, and the capacity after neglect was measured. And capacity retention was computed by the following 
formulas. 

Capacity retention (%) =(after [ neglect ] capacity )/(front [ neglect ] capacity) xl00[0050] 
[Table 1] 
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[0051] A result is shown in Table 1. It was checked that examples 1-6 have [ each whose capacity before neglect is 604 
or more mAhs ] capacity retention very as high as 91% or more. In 1, 3, 2-dioxa thio run -2, and the examples 1-3 that 
used 2-dioxide, it was checked especially as an additive that the capacity before neglect is very high. 
[0052] On the other hand, although the capacity before discharge of the example 1 of a comparison which has not 
added the additive was high, it was checked that capacity retention is low. Moreover, as for the examples 2-4 of a 
comparison using 1, 3, and 2-dioxa thio run-2-oxide as an additive, the examples 5-7 of a comparison using 
tetrahydrothiophene 1 and 1-dioxide as an additive, and the examples 1 1-13 of a comparison using 1 and 4-butane 
sultone as an additive, capacity retention was all low compared with examples 1-6. 

[0053] It was checked in the examples 8-10 of a comparison using 1 and 3-propane sultone as an additive that capacity 

retention is high. However, the capacity before discharge was low as compared with examples 1-6. 

[0054] It was checked that the engine performance at the time of being left under an elevated temperature from this 

result by adding 1,3, 2-dioxa thio run -2, 2-dioxide or 1, and 3-propane JIORUSAI click sulfate as an additive can be 

raised. 

[0055] Next, the following trials were further performed about 1, 3, 2-dioxa thio run -2, and 2-dioxide which 
demonstrated the engine performance excellent in especially the above-mentioned trial. 

[0056] Ethylene carbonate (EC) and methylethyl carbonate (MEC) were mixed by the volume ratio 30:70, and LiPF6 
[ 1.2 mols / /] was dissolved in this solution 1. 1, 3, 2-dioxa thio run -2, and 2-dioxide which are further shown in this 
solution by the formula (HI) as an additive - 0.01 - 10.0wt% - the addition dissolution was carried out and it 
considered as the electrolytic solution. 

[0057] Other configurations produced the nonaqueous electrolyte rechargeable battery of examples 7-1 1 like the 
example 1. Moreover, what has not added the additive was made into the example 14 of a comparison. 
[0058] After performing constant current constant-potential charge (initial charge) of 4.2V for these nonaqueous 
electrolyte rechargeable batteries with 25 degrees C and 1C current for 3 hours, constant-current discharge was 
performed to 2.5 V with the current density of 1C, and the capacity before neglect was measured. 
[0059] Constant current constant-potential charge of 4.2V was again performed to the nonaqueous electrolyte 
rechargeable battery with 25 degrees C and 1C current after discharge for 3 hours. And the nonaqueous electrolyte 
rechargeable battery was left at 80 degrees C for 48 hours. And after making a cell cool to 25 degrees C, it discharged 
to 2.5V with 1C current density. Next, constant current constant-potential charge of 4.2V was again performed with 25 
degrees C and 1C current for 3 hours, constant-current discharge was carried out to 2.5V with the current density of 1C 
after that, and the capacity after neglect was measured. And capacity retention was computed by the following 
formulas. 

capacity retention (%) =(after [ neglect ] capacity )/(front [ neglect ] capacity) xlOO - the thickness after leaving it for 
48 hours at the thickness (4. 15mm) before the trial of a nonaqueous electrolyte rechargeable battery and 80 degrees C 
was measured again, and the increment by bulging of a cell was measured. 
[0060] A result is shown in Table 2. 
[0061] 
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[0062] It was checked that the nonaqueous electrolyte rechargeable battery of examples 7-1 1 has all high front 
[ neglect ] capacity and capacity retention as compared with the example 14 of a comparison. It was checked that the 
examples 7-1 1 of a part for the increased thickness of a cell are also smaller than the example 14 of a comparison. 
[0063] From the result shown in Tables 1-2, it was checked by adding 1, 3, 2-dioxa thio run -2, 2-dioxide or 1, and 3- 
propane JIORUSAI click sulfate as an additive to nonaqueous electrolyte that the engine performance at the time of 
being left under an elevated temperature can be raised. 

[0064] Although the mechanism of action by adding these compounds is not clear, it thinks as follows. As compared 
with the component of the electrolytic solution, it is easy to be returned, and these compounds form a stable coat in up 
to a carbon negative electrode with time preferentially. And this coat has covered the carbon negative electrode, when it 
is left by the nonaqueous electrolyte rechargeable battery to an elevated temperature under an elevated temperature, 
since it is stable. Therefore, since the reaction of the electrolytic solution and a carbon negative electrode is controlled 
with this coat, disassembly of the electrolytic solution is prevented and it is thought that the engine performance under 
an elevated temperature improves. 

[0065] Here 1, 3, 2-dioxa thio run -2, 2-dioxide, and 1 and 3-propane JIORUSAI click sulfate 1 which is other 
additives, 3, 2-dioxa thio run-2-oxide, tetrahydrothiophene 1, 1 -dioxide, It is thought that 1, 3-propane sultone, 1, and 
4-butane sultone is excelled because there are many oxygen atomic numbers combined with the sulfur atom and they 
are easy to be returned more preferentially. 

[0066] Moreover, although the capacity before neglect increases from an additive-free thing (the example 1 of a 
comparison, example 14 of a comparison) when I, 3, 2-dioxa thio run -2, and 2-dioxide are used as an additive, as 
shown in Tables 1-2, this is considered as follows. That is, it is considered since 1 with reduction potential higher than 
the electrolytic solution, 3, 2-dioxa thio run -2, and 2-dioxide formed the stable coat with little consumed electric 
current on the negative electrode and have controlled reduction disassembly of the next electrolytic solution. 
[0067] In addition, this invention is not limited to the operation gestalt explained with the above-mentioned description 
and a drawing, within limits which do not deviate from a summary, can be changed variously and can be carried out. 
[0068] 

[Effect of the Invention] According to the nonaqueous electrolyte rechargeable battery by this invention, even when left 
under an elevated temperature, capacity cannot fall, and bulging of a cell can be made small. 



[Translation done.] 
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